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Future Operational
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Recently Selected Flight Projects

Decadal Survey for 

Earth Science and 

Applications from 

Space (2018)

JPL Earth Science Flight Projects
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2 CubeSats, ~6 months cruise

InSight Deploy

CCAM

X-Band Tx to Earth

UHF Rx from 

InSight

MarCO* provides real-time 

communication relay for InSight EDL

Launch May 2018

Concept of Operations
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Mars 2020 Rover
• Same chassis as Curiosity (2012)

• Same “terrifying” skycrane landing system

• 7 completely new instruments (3 from JPL)

• Emphasis on detecting presence of organics
6



Aerogel 

insulation and 

a heater keeps 

the batteries 

warm 

overnight.

Survives the night 

Lightweight 

flexible legs, 

active vision, and 

an altimeter for 

safe landing on 

terrain.

Lands on terrain

Energy from 

solar cells is 

used to 

recharge the 

battery.

Operates daily

A high-resolution 

camera is used to 

take images at a 

variety of 

locations

Images wide 

areas

Rotors are designed 

for low Reynolds 

number flows in the 

thin Martian 

atmosphere. The rotor 

tip velocities stay 

comfortably subsonic.

Flies on Mars

Communicates to 

the Rover Electra 

ultra-high frequency 

(UHF) radio.

Commands & data 

Autonomous 

mobility Camera and 

other sensors + a 

fault-tolerant 

computer 

provides a high 

level of  

autonomy. 

*Mission Concept  - Pre-Decisional – for 

Planning and Discussion Purposes Only

Mars Helicopter (under Investigation)



Mars Exploration Program

In Development

Mars 2020 
• Acquire Samples on Mars

• Launch from Earth/Land 

on Mars

• Select Samples

• Acquire/Cache Samples

Concept Studies & Tech Maturation for Earth Return

Orbiter
• Capture and Isolate 

Sample Container

• Return to Earth

• Land on Earth

Sample Retrieval/

Launch into Mars 

orbit
• Retrieve/Package 

Samples 

on Mars

• Launch Samples from 

Mars

Mars Sample 
Retrieval Lander

Mars Sample Return 
Orbiter

Sample Caching Rover 
(Mars 2020)

Mars Returned 

Sample Handling
• Retrieve/quarantine 

landed EEV

• Transport to Sample 

Receiving Facility

• Evaluate sample 

hazards

Sample Receiving 
Facility

Flight Elements Ground Element
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Lunar Flashlight–

shining a light 

into the dark 

corners of our 

Moon

[NASA SLS flight 

EM-1 plans to 

carry up to 13 

cubesats into 

lunar space in 

2018]
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– Atelier
Rapid engineering, Prototyping and Tech Infusion

Jet Propulsion Laboratory
California Institute of Technology
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Europa Lander – RTG Version… – Atelier
Rapid engineering, Prototyping and Tech Infusion

Atelier 2017 – JPL Innovation Foundry - Polit-Casillas, Karapetian, Freeman, Soloway



Jet Propulsion Laboratory
California Institute of Technology

Pre-Decisional – for Discussion Purposes only

Atelier 2017 – JPL Innovation Foundry - Polit-Casillas, Karapetian, Freeman, Soloway

– Atelier
Rapid engineering, Prototyping, Tech Infusion and Method Development

– Atelier
Smallsat Probe to sample Venus’ Atmosphere - Cupid’s Arrow



National Aeronautics and 

Space Administration

Jet Propulsion Laboratory

California Institute of Technology

Pasadena, California

Time Since Big Bang

Time Since Big Bang

Stages of Star Formation

SPHEREx:An all-sky infrared spectral survey

Selected for NASA MIDEX Phase A Study

Planned Launch in 2022

PI James Bock (CIT)
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National Aeronautics and 

Space Administration

Jet Propulsion Laboratory

California Institute of Technology

Pasadena, California

Pre-Decisional Information -- For Planning and Discussion Purposes Only 13

Schedule

SunRISE: Revealing how energetic particles are 

accelerated and released into space

SunRISE selected for NASA Mission 

of Opportunity Phase A study

Six 6U constellation radio

interferometer

(0.1-25 MHz)

PI: Prof.Justin Kasper (U.Michigan)

Planned Launch in 2022



• A line in space starting at ~550AU from the Sun, from 

where we can use Sun as a lens to image planetary 

bodies on the other “side” of the Sun, light years away!

• A 1m telescope at the SGL can take a 1000 x 1000 pixel 

image of an Earth size exoplanet up to planet up to 30 

parsecs 

• Only practical way for multi-pixel imaging of an 

exoplanet.

• 10 km or better resolution !

• Need to know the target exoplanet before imaging.

Leon Alkalai, Nitin Arora NASA-JPLPre-Decisional Information -- For Planning and Discussion Purposes Only

ISM Probe – Gravitational Lens Mission Concept


